Recent Quarkonia Results from
the PHENIX Experiment at RHIC

Alexandre Lebedev (ISU) for the PHENIX Collaboration

10t International Workshop on High p; Physics in the RHIC/LHC Era
9-12 September 2014, SUBATECH Nantes, France



Quarkonia as a Probe of Deconfined Matter

Dissociation of quarkonium by color screening in deconfined Wt . iyline]
matter is predicted to be different for different states. - | vas)
At T/T.~2.5only J/y and Y will survive. o
Excellent tool to probe QGP.... %b'((;*;)
P
...but only if we know all he references. zi3o)

Many competing processes in AA collisions:
cold nuclear matter effects, color screening, initial state effects,
regeneration, feed-down...

... need measurements for different energies,
colliding species, quarkonium states, p; and rapidity
dependence...



The PHENIX Experiment

2012 PHENIX Detector Quarkonium states are
= measured via di-lepton decays
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Lots of Data taken by PHENIX

PHENIX measured J/v, V', Y, ¥ at mid-rapidity, J/y, ¢’ and Y at forward/backward rapidity,
from p+p through d+Au to U+U at /s from 39GeV to 200GeV.

Most recent results:

J/y in U+U allows to extend system size study.
J/y in Cu+Au asymmetric collisions: is R,, also asymmetric?
V' in d+Au — stronger than J/y suppression observed.

Y in p+p and Au+Au at mid-rapidity and in d+Au at forward rapidity.
test bottonium suppression — extending QGP thermometer, no coalescence expected.



Nuclear Modification Factor R, ,

J/ Yield in nucleus-nucleus collisions
dNAIIdy divided by p+p yields and scaled

Raa = i by the appropriate number of
Ncoll dep ldy binary colllspns Nco, Which is
calculated using Glauber model.
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J/y in U+U: System Size Study
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Qualitatively similar suppression
from Cu+Cu to U+U.

Somewhat weaker suppression
In central U+U collisions?

Higher coalescence?
(PRC 84, 054907, 2011)



J/w in Cu+Au: is Ry, also asymmetric?

arXiv:1404.1873
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Initial asymmetry should result
in asymmetric distribution of
final particle density:
1) Asymmetric CNM effects.
2) HNM effects possibly

asymmetric. The answer is yes, but not much:
Au-going R,, is somewhat larger.
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J/y in Cu+Au compared to Au+Au
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J/y in Cu+Au: Cu-going/Au-going ratio

CNM = EPSQ9 + 4mb breakup (Phys. Rev. C84, 044911, 2011)
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v’ in d+Au at mid-rapidity

PRL 111, 202301 (2013)
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v’ is ~3 times more suppressed in most central

collisions than J/y. Very different trend with N, .
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Relative modification of y’

Relative Modification (y'/J/v)
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Relative modification in
all systems follows
common trend with
increasing produced
particle density.

Co-mover (or medium)
density seems to be the
relevant quantity.
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Upsilon measurement at mid-rapidity

arXiv:1404.2246
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Y’s are reconstructed in di-electron channel.
Clear combined (15+25+3S) Y peak observed both in p+p and Au+Au
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Upsilons in p+p
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Good baseline for studying Y suppression in AA collisions.



Upsilon suppression in Au+Au at mid-rapidity
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Expected maximum R,,:
No 2S and 3S: 0.65+0.11
No 2S,3Sand xg: 0.37 +0.09

Measured R,, consistent with
melting of 25+3S.

Consistent with LHC results
for the same Npjqr



Upsilons in d+Au at forward rapidity
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Conclusions

J/w R,, is consistent between different colliding systems. ~20% differences
despite expected variations in the CNM and QGP effects.

J/w Ry, in Cu+Au collisions asymmetric, with Au-going R,, larger.
v’ ~3 times more suppressed than J/y in most central d+Au collisions.

First Y result from PHENIX shows suppression consistent with LHC results.
Consistent with melting of Y(2S) and Y (3S).
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